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Introduction
Discussion in the past has centered around three particular
aspects of the dorsal spinal roots. I refer specifically to the possible
"pain pathway" along unmyelinated nerve fibres, the location of the
cell station ofthe visceral afferent fibres, and the explanations offered
for the vasodilator response obtained by stimulation of the distal
ends of the dorsal spinal roots. Opinion is now settling down com-
fortably to the view-point that such problems can be removed from
the realm of controversy and placed in the category of. fact. One
purpose of this review is to show that such an attitude is unwarranted
and has been arrived at by assumption rather than by reasoning
which could be considered in any way convincing. Before present-
ing the evidence in each case it will perhaps be permissible to view
briefly the general structural background into which these three
problems fit.
The spinal cord shows the primitive segmental pattern, with
nerve roots, dorsal and ventral, as serial pairs corresponding to each
segment. Our fundamental conception of the dorsal and ventral
spinal roots as "sensory" and "motor" respectively was founded by
Bell and Magendie in the early part of the last century, and led
directly to the formulation of the principle of forward conduction
through the synapse, i.e., that the passage of an impulse across the
synaptic junction can only take place in one direction. Current
statements of the Bell-Magendie "law" imply distinct and entirely
"afferent" and "efferent" roots, but, as will be shown later, such an
alteration in concept precludes the acceptance of the very law of
forward conduction which owed its inception to the work of Bell
and Magendie.
It is true that many ofthe impulses reaching the central nervous
system from the periphery are non-sensory in nature, in that they do
not give rise to any conscious sensations. Many of the incoming
impulses are integrated in the cerebellum and in reflex centres in
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the brain stem and cQrd. The fibres in the dorsal roots conducting
impulses from peripheral structures to the central nervous system
are therefore better termed "afferent" rather than "sensory." On a
functional but as yet not an anatomical basis they may be grouped as
follows:
a) somatic proprioceptive, from muscles, tendons, and joints
exteroceptive, from skin, etc.
b) visceral-from structures, such as the blood vessels, thoracic and
abdominal viscera, supplied with efferent fibres exclusively from
the sympathetic or parasympathetic divisions of the autonomic
nervous system.
Ihe dorsal spinal roots are composed of large, medium, and
small myelinated, and unmyelinated nerve fibres. The unmyeli-
nated axones constitute about 40 per cent of the total root. The
percentage of unmyelinated fibres is greater in the thoracic and
sacral regions than in the cervical and lumbar"' 12. In their intra-
dural course the dorsal spinal roots break up into a series of filaments
which enter the dorso-lateral sulcus of the spinal cord in an unin-
terrupted line. Before entering the cord each filament differenti-
ates into:
a) A larger medial division, composed chiefly but not entirely of myeli-
nated fibres. These run over the tip of the dorsal horn of grey
matter and enter the dorsal columns of the spinal cord.
b) A smaller lateral division, composed of finely myelinated and unmy-
elinated fibres. These enter the tip of the dorsal horn of grey
matter in the cord.
Every fibre, whether from the medial or the lateral division of
the root filament, divides on entering the cord into an ascending and
a descending branch, both of which give off numerous collaterals to
many segments of the spinal cord. Many of the ascending branches
are long and pass up the dorsal columns in the tracts of Goll and
Burdach to reach the nuclei gracilis and cuneatus in the medulla.
They carry nerve impulses for the recognition of posture and pas-
sive movements, of vibration, tactile localization, and discrimination.
The remaining ascending fibres, all the descending and all the col-
laterals, end in the grey matter of the cord. The fact that they
may terminate around cells many segments above or below their
point of entry into the cord is frequently overlooked in physiological
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interpretations of clinical observations. The terminations of these
fibres can for convenience be grouped under four headings:
1) Synaptic connections with ventral horn cells, for the purposes
of interspinal and intraspinal reflexes. Internuncial neurones are
frequently but not invariably found.
2) Synaptic connections with the cells of Clarke's column. This
column of cells is limited to the thoracic region and upper two lum-
bar segments, a fact which led Gaskell20 in his earlier work to
associate it with the sympathetic nervous system. There are, how-
ever, in the cervical and sacral regions correspondingly situated
nuclei, first described by Stilling and bearing his name. The second-
ary neurones from the cells of Clarke's column pass to the dorsal
spino-cerebellar tract of the same side, and carry impulses of pro-
prioceptive nature from the limb musculature to the homolateral
side of the cerebellum.
3) Synapticconnections with the solitary cells of thedorsal horn,
from which secondary neurones pass to the ventral spino-cerebellar
tracts of the same and of the opposite side, concerned with the con-
duction of proprioceptive impulses from the trunk musculature to
the cerebellum.
4) Synaptic connections with the solitary cells in the dorsal horn
and especially in the substantia gelatinosa of Rolando. (It is con-
sidered that some of the fibres pass to the corresponding cells of the
opposite side through the dorsal commissure.) The secondary
neurones from these cells cross in theventral commissure to form the
spino-thalamic tracts in the ventro-lateral columns of the opposite
side. Fromclinical studies in cases afterchordotomy, it hasbeen con-
duded that the fibres conveying impulses for the sensations of pain,
heat, and cold cross within one segment of their point of entry into
the spinal cord. They form together the lateral spino-thalamic
tract. The fibres conveying impulses for tactile sensibility are
presumed to ascend the cord in the dorsal horns for several seg-
ments before crossing to the opposite side, where they form the
ventral spino-thalamic tract. This double pathway for tactile sen-
sibility is given as the explanation for the absence of any recognizable
disturbance of this modality in unilateral lesions of the cord59.
The Possible "Pain Pathway" Along Unmyelinated Nerve Fibres
The evidence advanced by Ranson41 4243"4 in support of the
view that the unmyelinated fibres in the dorsal roots are the means
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of conduction of impulses for pain sensibility can be summarized as
follows:
a) The unmyelinated fibres of the lateral division of the root
filaments terminate almost immediately on entry into the cord, after
a short course of one or two segments in the tract of Lissauer. This
corresponds closely to the known course of "pain impulses" as de-
duced from clinical studies.
b) The unmyelinated fibres are found chiefly in the cutaneous
nerves. The greater sensibility of the skin than of the deeper struc-
tures to painful stimuli is a well-recognized surgical observation.
Furthermore, the unmyelinated fibres are present in much greater
numbers in such nerves, as the lateral cutaneous of the thigh, whose
areas of distribution show a greater sensibility to painful than to
tactile stimuli.
c) Unmyelinated fibres are the earliest to appear phylogeneti-
cally. Pain is phylogenetically the most primitive sensation.
d) Experimental section of the lateral division of the root fila-
ment of the seventh lumbar dorsal root in the cat, without injury
to the medial division, at once eliminated the pain reflexes (e.g.,
struggling, changes in respiration, and rise in blood pressure) obtain-
able from this root in the anesthetized animal.
It was pointed out however that the spinal tract of the fifth
cranial nerve contained relatively few unmyelinated fibres"4, and yet
was responsible for the conduction of impulses for pain sensibility58.
From oscillographic studies three types of waves have been demon-
strated in dorsal spinal roots22. Thewaves ofthe 'A' variety showed
a rapid conduction rate and seemed to correspond to conduction over
large myelinated fibres. The 'B' wave possessed an intermediate
conduction rate and appeared to represent conduction along finely
myelinated fibres. The 'C' wave had a very slow conduction rate,
of one metre per second, and required a high threshold of stimula-
tion. The properties of the 'C' component in the dorsal roots and
in the sympathetic rami were found by Heinbecker and Bishop23' 24
to be indistinguishable, and in all cases appeared motor in function.
Above the superior cervical ganglion there are only unmyelinated
fibres and here only the 'C' wave could be obtained on stimulation
of the preganglionic fibres in the cervical trunk of the rabbit7.
Bishop and Heinbecker6 concluded that the 'C' wave corresponded
to conduction over the unmyelinated fibres. They then stimulated
the saphenous nerve in the dog and rabbit below the knee, exposing
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the nerve in the thigh for purposes of recording the action currents,
and applying varying grades of pressure block between the points
of exposure. This nerve is entirely of dorsal root origin except
for a small sympathetic component. By utilizing the fact demon-
strated by Gasser and Erlanger21 that pressure blocks the larger
and more rapidly conducting fibres before the smaller, Bishop, Hein-
becker and O'Leary8 were able to block all waves except the 'C'
variety, which appeared practically unaffected. In such cases the
animal showed none of the usual responses to pain. When the
pressure was released slightly so as to allow a few of the 'B' waves
to pass through, there were manifested violent reactions of the
animal indicative of pain. They concluded therefore that the 'C'
wave, representing conduction along the unmyelinated fibres, had
no relation to pain sensibility, and that pain and temperature im-
pulses were probably conducted along the finely myelinated fibres,
represented by the 'B' variety of wave. Heinbecker (personal
communication), from more recent evidence, has modified this view,
to include the 'C' wave, in addition to the 'B' wave, in the conduction
of pain impulses.
Erlanger and Gasser"0 believe that the differentiation of the 'B'
and 'C' waves on a basis of myelinated and unmyelinated fibres is
not so clear. They hold that the finely myelinated-fibres can con-
duct waves of both the 'B' and 'C' variety. The difference of
opinion appears to arise from adifference of interpretation as to what
exactly should be designated the 'B' wave. Ranson, in more recent
work46, believesthat pain may be mediated by both finely myelinated
and unmyelinated fibres.
The thesis that the unmyelinated fibres of the dorsal spinal roots
are the sole conductors of impulses for pain sensibility is therefore
unproved, though the association of the lateral division of the root
filament with pain and temperature sensibility seems to be better
substantiated.
The Location of the Cell Station of the Visceral Afferent Fibres
No discussion of the pain pathways along the dorsal spinal roots
would be complete without some reference to the visceral afferent
fibres. It is impossible here to go into the underlying mechanisms
of visceral pain, but the statement that all visceral afferents have
their cell station in the dorsal root ganglia requires further con-
429YALE JOURNAL OF BIOLOGY AND MEDICINE
sideration. It should be recalled at the outset that the visceral
afferent fibres may be sensory or non-sensory in function, and that
they are both myelinated and unmyelinated.
Langley34 sectioned the dorsal root distal to the ganglion and
observed, after the requisite time for degeneration, that all or all
but a few of the medullated fibres in the corresponding white ramus
degenerated. Section of the sympathetic trunk or of the splanch-
nic"4, or of the dorsal spinal root proximal to the ganglion52, did
not cause this degeneration. Division of the splanchnic nerve
showed no appreciable myelin degeneration in the central cut end,
as demonstrable by osmic stained preparations seven to ten days after
operation35. Believing that all visceral afferent fibres were medul-
lated, Langley concluded from these experiments that the cell sta-
tions for the visceral afferents lay in the dorsal root ganglia and that
such fibres entered the root by the white ramus. The fact that
many of thevisceral afferent fibres are probably non-myelinated, and
the unreliability of the histological technique used, render many of
Langley's earlier experiments inconclusive.
Scaffidi"3 and Warrington and Griffiths62 showed independently
that injury to the sympathetic trunk or to the white rami was fol-
lowed by retrograde degeneration of from two to five per cent of the
cells in the corresponding dorsal root ganglia.
In 1918 Ranson and Billingsley47 48 sectioned the thoracic nerve
roots proximal to the spinal ganglia and studied the white rami
histologically after a sufficient length of time for all the pregangli-
onic fibres to degenerate. They found that the white rami still con-
tained intact myelinated fibres of all sizes and also unmyelinated
fibres. Following section of the tenth thoracic nerve distal to the
spinal ganglion they were able to observe only a half-dozen
myelinated fibres in the corresponding white ramus "but these may
have belonged to a small grey ramus accompanying it." Ranson's4"
conclusions are entirely in agreement with those of Langley.
Rossi51, in mammalian and chick embryos, was able to trace the
peripheral branches of some of the sensory cells in the spinal ganglia
directly into the sympathetic system.
Some investigations on the visceral nerve-endings in the mes-
entery56, and in particular the Pacinian corpuscles57, appeared to
offer a simple approach to this problem. The nerve-endings were
stained by the intra-vitam methylene blue technique. Section of the
vagi below the diaphragm showed, after an appropriate time for
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degeneration, that the nerve-endings in the Pacinian corpuscles were
still viable. Section of the splanchnics on both sides caused these
nerve-endings to degenerate, and in addition, after this procedure,
chromatolysis of some of the cells in the dorsal root ganglia was
observed. It was inferred that the visceral afferent fibres passed
from their termination in the lamellated corpuscle, along the
splanchnic nerves, to the spinal root ganglion without interruption.
In order to settle decisively whether the trophic centre for such
fibres was situated in the spinal ganglion, as suspected, the lower
thoracic dorsal roots on both sides were sectioned. When this was
doneproximal to the spinal ganglia the nerve-endings in the Pacinian
corpuscles in the mesentery remained intact, but if the root section
was carried out distal to the ganglia the specific nerve-endings
degenerated55.
WVhen all this evidence is massed together it is obvious that vis-
ceral afferents do have their cell station in the spinal root ganglia,
but the introduction of the word "all" into the statement renders it
inexact and misleading. There is no evidence to show that some
visceral afferents do not have their cell station in the sympathetic
ganglia. That such an arrangement might be the case was first
suggested in 1895 by Dogiel"3 14 and again in 1900 by Onuf and
Collins40. Dogiel believed that the cell in the sympathetic gang-
lion, which he had identified as "sensory," sent its centripetal process
to terminate in the form of pericellular plexuses around cells of the
spinal ganglia. Carpenter and Conel' confirmed Dogiel's "sensory"
type of cell in the sympathetic ganglia of the cat, but showed that
there were also present cells with structural character intermediate
between the so-called "motor" and "sensory" types. Michailow39
offered some support to Dogiel's view in that after section of several
branches of the ansa Vieussenii, he was able to trace degenerating
fibres by the Marchi method from the stellate ganglion, through the
rami communicantes into the spinal ganglion of the first thoracic
dorsal root. His results, however, are unconvincing.
From histological preparations of the myenteric and submucous
plexuses in the cat and the dog Kuntz31 has demonstrated neurones
whose processes terminated on cells of the digestive epithelium, a
fact which appeared to him to warrant the conclusion that they were
receptive in nature. Kuntz was thereby led to the concept of the
autonomic nervous system as a complex of reflex arcs involving both
sensory and motor neurones, some strictly local in the walls of the
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particular organs innervated, others involving synapses in sympa-
thetic ganglia and true reflex arcs through the central nervous
system.
More recent evidence has been advanced by Schwartz54 in sup-
port of the existence of true reflex pathways in the sympathetic
nervous system. He cut the dorsal roots of the entire upper limb
in cats distal to the ganglia. In some instances all the branches of
the stellate ganglion were cut in addition, with the exception of the
greyramus to the first thoracicnerve. Aftersufficient length oftime
for degeneration had elapsed he was still able to obtain the skin-
galvanic reflex. Injections of nicotine abolished the reflex in these
cases, strongly suggesting a true synaptic junction, as distinct from
an axone-reflex.
The Vasodilator Mechanism in the Dorsal Spinal Nerve Roots
In the dorsal root ganglia there are unquestionably pericellular
nerve skeins of unmyelinated fibres10, and it is still an open question
whether they are terminations of afferent fibres whose cells lie in
the sympathetic ganglia, or whether they represent the endings of
fibres emerging from the spinal cord along the dorsal roots. The
possibility of the latter arrangement takes on an important physio-
logical significance in the light of the vasodilator function that has
been attributed to the dorsal roots.
It was Stricker6", in 1876, who first observed that stimulation of
the distal end of the divided lumbar dorsal root caused a rise in tem-
perature in the foot-pads of the dog. He interpreted this as evi-
dence ofperipheral vasodilatation. Werziloff63 repeated the experi-
ment and demonstrated that the stimulation caused a fall in blood
pressure as recorded from the saphenous artery, and a rise in pres-
sure with pulse oscillations in the saphenous vein. He also observed
a drop in skin temperature on section of the dorsal roots, and con-
sidered this as evidence of a tonic vasodilator action of the dorsal
roots. The latter has not been substantiated by subsequent investi-
gations. The observation that stimulation of the distal end of the
cut dorsal root would give rise to peripheral vasodilatation was
received with scepticism until Bayliss2, using the plethysmograph,
established the fact beyond any shadow of doubt, and the phenom-
enon has recently been demonstrated in man by Foerster"7 18.
"Antidromic" conduction:-The explanation offered by Bayliss'
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was that of "antidromic" conduction over the sensory neurones with
their cell stations in the spinal root ganglia. If we are to accept
that this phenomenon is not a purely local one produced in this
instance by electrical stimulation, and that the dorsal roots represent
a pathway forvasodilator impulses from higher centres in the central
nervous system, then the concept of Bayliss involves a direct con-
tradiction of the law of forward direction through the synapse. It
would be necessary to assume that the impulse reached the termina-
tion in the cord of the centripetal process of the sensory neurone by
crossing the synapse in the opposite direction to the normal manner.
That the dorsal roots do serve as pathways for vasodilator impulses
from higher centres is supported by some evidence though it cannot
be considered as conclusive. Bayliss3 showed that the depressor
reflex from stimulation ofthe central end of the divided vagus nerve
could still be obtained after complete removal of the sympathetic
supply to the part showing vasodilatation. He concluded that the
impulses reached the periphery along the dorsal spinal roots, but
omitted to make the conclusive experiment of sectioning the dorsal
roots to see whether this abolished the reflex. Zuckerman and
Ruch65 noted that the completely denervated limb in monkeys re-
acted to changes in environmental temperature in a manner differ-
ent fromthe limb inwhich onlythedorsal roots remained intact. In
the latter case the falls in skin temperature were much less in degree
and sometimes occurred with reflex suddenness. Rosenblueth and
Cannon5 have recently stimulated the floor of the fourth ventricle
in completely sympathectomised animals and have observed a fall in
blood pressure. The depressor point is sharply localised to the
posterior part of the fourth ventricle immediately anterior to the
nuclei gracilis and cuneatus. They assume that the dorsal spinal
roots serve as the efferent pathway for the vasodilator impulses, but
they have not as yet brought forward final proof for such a view.
Possible efferent fibres in dorsal roots:-The second explanation
advanced for the vasodilator function of the dorsal spinal roots is
that efferent fibres, probablymostlyunmyelinated in nature and with
cell stations lyingwithin the spinal cord, emerge via the dorsal roots,
with a probable relay of the vasodilator pathway in the spinal root
ganglia. It seems probable that some of the small unipolar cells
with unmyelinated "Y-shaped" axones serve as the second neurone
of such a pathway.
The histological evidence in favour of and against such a view
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is voluminous and has been reviewed elsewhere25 29. In general it
can be said that the great majority of workers have observed intact
axis cylinders in the central end of the divided dorsal root, after
sufficient time has elapsed for degeneration of the centripetal proc-
esses of cells lying within the spinal ganglia. The number of
intact axis cylinders found in the central stump differs widely from
observer to observer, but of their existence the accumulated evidence
leaves little doubt. The controversy has arisen whether one can
consider these as intact efferent fibres (Kure32 ', Foerster"7 18,
Gagel'9, Kahr and Sheehan29 and Barron and Matthews') or
whether they represent regenerating axones growing through the
scar tissue into the central stump (Ranson43, Tower6", Hinsey26).
The dorsal root ganglia have been excised in many of the above
experiments, but it has been considered that regeneration could occur
from the superficial fibres of the ventral root damaged in such an
extradural extirpation. The most significant point is, of course, the
entry zone of the root filaments into the cord, and although Kahr
and Sheehan29 observed intact axones arching over the tip of the
dorsal horn of grey matterwithin the cord, it is still an open question
whether axones cross the actual point of entry into the cord. The
problem unfortunately does not allow of a final histological solution,
as the times for regeneration and degeneration overlap, and it is
almost impossible to fix an arbitrary time at which one can be sure
that all requisite degeneration has taken place and no regeneration
has occurred. It is difficult to see, however, how sufficient regenera-
tion could have taken place within three weeks to account for the
number and length of the axones observed in the central ends of
the divided dorsal roots.
The evidence most frequently quoted, and considered the strong-
est, against such a belief in efferent fibres in dorsal spinal roots is
that of Bayliss2. He was able to produce peripheral vasodilatation
by stimulation of the dorsal root 8 to 14 days after section. It is
considered rightly that this period of time is sufficient to have
allowed degeneration in the peripheral stump of any axones whose
cell bodies might lie within the central nervous system. It is there-
fore of very great importance in this question to notice exactly what
Bayliss did at the second experiment. He says, "It was found
impossible to prepare in a satisfactory manner the cut ends of the
posterior roots inside the dura mater, owing to the new tissue in that
situation; therefore curare was given and the mixed roots outside
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the dura excited." It is obvious that Bayliss stimulated not only
the mixed roots but must have stimulated so close to the spinal
ganglion that the stimulus would unquestionably have affected any
second neurones of a vasodilator pathway whose cell stations lay
in the spinal ganglion and the axones of which would therefore not
degenerate. It is surprising that this crucial experiment of Bayliss
has apparently never been repeated.
A more significant observation of Bayliss2 was that a one per cent
solution of nicotine when painted on the spinal ganglion did not
abolish the vasodilator effect from stimulation of the dorsal root.
If, however, the second neurone is a spinal ganglion cell with bifur-
cated axone, giving rise to a central and a peripheral process, then
artificial stimulation of the centripetal process should give rise to
vasodilatation even after blocking the synapse by the application of
nicotine to the spinal ganglion. Ranson and Wightman49 have
demonstrated that the depressor reflex from stimulation of the
central end of the divided vagus nerve is abolished by the injection
of nicotine, indicating some synapse in the vasodilator pathway.
The most likely place for such a synaptic junction would be the
spinal root ganglion.
Some recent evidence advanced by Hinsey and Gasser27 from
oscillographic studies, indicates that the dilator fibres-in the dorsal
spinal roots are of the 'C' variety and are therefore unmyelinated,
and possibly also finely myelinated if Erlanger and Gasser are cor-
rect. Hinsey and Gasser confirmed Bayliss' observation of the long
latent period and the prolonged after-effect from dorsal root stimu-
lation. This suggests a possible humoral intervention in the
mechanism of vasodilatation, and opens up a new aspect of the prob-
lem for investigation. In this connection it is of interest to note
that Doi15 observed that, when the capillaries of the frog were maxi-
mally dilated by histamine, dorsal root stimulation caused dilata-
tion of the arterioles, and that, when the arterioles were maximally
dilated with acetyl-choline, dorsal root stimulation caused dilatation
of the capillaries. Furthermore, Hunt28 noted that the vasodilata-
tion from dorsal root stimulation was not abolished by atropine,
whereas that from acetyl-choline was vigorously antagonized by this
drug. Kibjakow80 supports the concept of a chemical intermediary.
He found that after dorsal root stimulation, the blood of the animal,
when withdrawn and perfused through a rabbit's ear, produced an
increase in the circulatory rate.
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The most recent evidence on the question of efferent fibres in the
dorsal roots has come from the oscillographic and histological studies
of Matthews38 and Barron'. They have noticed considerable activ-
ity in the central ends of the dorsal roots one month after section.
They suggest that some of the fibres in the dorsal roots are unques-
tionably motor in function, and their histological preparations sup-
port the efferent nature of these fibres. They consider that some of
the axones emerge directly from cells lying within the spinal cord,
while others may be efferent collaterals from neurones whose cell
bodies lie in spinal ganglia at higher or lower levels, and which
have entered the cord by the usual route and leave it through a dif-
ferent spinal root. Such an arrangement they consider would offer
an explanation for the histological discrepancies between different
observers, for, the greater the extent of root section the less would be
the number of remaining fibres in the central ends, and if only one
rootlet was cut all the emerging fibres should survive.
Conclusions:-In a final consideration of the two views that have
been advanced for the vasodilator function of the dorsal roots, it
is clear that any conception of impulses arising in the central nervous
system and passing out along the dorsal root sensory fibres must
involve a violation of the law of forward direction through the
synapse. On the other hand, efferent fibres arising from cell sta-
tions within the spinal cord with a probable relay in the spinal
ganglion would explain all the known facts without necessitating
any such contradiction of our present conceptions of the passage
of impulses through synaptic junctions. Such a view is in no way
opposed to the findings of Bell and Magendie. Bell4'5 found that
cutting the dorsal roots did not result in convulsive movements of
the muscles of the back, but if he touched the ventral roots with the
point of the knife there followed immediate convulsive movements
in these muscles. He therefore showed the motor function of the
ventralroots. Magendie36 3 cutthedorsalrootsinpuppiesandnoted
that the corresponding limb was insensible to pinprick and to pres-
sure stimuli although the animal could still move the limb. On the
other hand, section ofthe ventral roots produced flaccid paralysis but
no apparent loss of sensation. He concluded that the posterior roots
appeared to be more particularly destined to sensibility, while the
ventral seemed more especially allied to motion. It is very impor-
tant to note that both Bell and Magendie referred specifically to
"motor" and "sensory" functions and not to "efferent" and "affer-
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ent." Of still greater significance, however, is the subsequent inter-
pretation of their observations in the formulation of what is now
known as the Bell-Magendie law. That the dorsal roots are
entirely afferent is a pure assumption for which there is no evidence
whatever, not even in the writings of Bell and Magendie.
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